C
HRONIC HEPATITIS C VIRUS (HCV) infection has become the most frequent cause of cirrhosis and hepatocellular carcinoma in the United States and western Europe. 1, 2 The prevalence of HCV is estimated to be 1.8% in the United States, with significantly higher rates in some demographic groups. 3 Although the incidence of new infections is declining, estimates suggest that the number of patients with HCV-related cirrhosis and cancer will increase during the next decade. 1 Therapy of HCV involves the use of injectable interferon along with oral ribavirin, which will eradicate the infection in approximately 50% of treated patients. 4 However, interferon-ribavirin therapy can have significant adverse effects that limit its use in some patients, particularly those with hematologic, renal, cardiac, or psychiatric disease. 5 Thus, many HCV carriers will either fail to clear the virus or be intolerant of available therapy.
In addition to symptoms of advanced liver disease, which occur in a minority of patients with HCV, 6 several reports [7] [8] [9] have found a high prevalence of fatigue and other nonspecific symptoms. As a group, patients with HCV demonstrate a lower health-related quality of life compared with either healthy patients or patients with other forms of liver disease. [10] [11] [12] [13] Aside from viral eradication using interferon-based therapy, data on treatments for reducing fatigue and enhancing quality of life in HCV patients are lacking.
The absence of reliably effective therapy for HCV, coupled with the popularity of complementary and alternative medicine (CAM), has led to increased use of botanical compounds to treat this condition. 14, 15 Because of the unregulated availability of these agents, there are no accurate data about their use among HCV patients in this country. Furthermore, data regarding the efficacy of these agents are sparse. Although a few studies 16 from the Asia Pacific region suggest a possible benefit of traditional Chinese medicine compounds, to our knowledge, no controlled trials have been performed in a US popu-lation. We, therefore, performed a short-term pilot study to examine the efficacy and safety of a combination of Chinese herbal medicines in patients with HCV and fatigue. Our results suggest no therapeutic benefit of these agents in regard to standard measures of virologic response or health-related quality of life.
METHODS

DESIGN
This was a prospective, randomized, double-blinded, placebocontrolled pilot study of a fixed combination of Chinese herbal medicines in patients with HCV and fatigue. The study was conducted at a single center. The Institutional Review Board at Hennepin County Medical Center approved the protocol and informed consent process. The Food and Drug Administration Investigational New Drug application process was completed before beginning the administration of the herbal agents.
PARTICIPANTS
Individuals with confirmed HCV who were aged 18 to 70 years were considered eligible for the study. All participants had been previously examined for HCV by their physicians and had been offered referral to specialists for interferon therapy. Participants were recruited through clinics and local advertising. After a telephone interview to assess eligibility, potential participants were asked to schedule an intake visit. During the intake visit, eligibility was established and written consent was obtained. Inclusion criteria were confirmed HCV (with detectable serum HCV RNA), an elevated alanine aminotransferase (ALT) level (Ն57 and Յ350 U/L) within 6 months of enrollment, and fatigue with a perceived lower quality of life. Participants with other forms of liver disease, recent antiviral treatment (within 3 months of screening), or current alcohol consumption greater than 2 standard drinks daily (42 g [1.
5 oz], 80 proof; 336 g [12 oz ], 5% beer; or 140 g [5 oz ], 12%-17% wine) were excluded. Forty-five eligible participants consented, and were randomized into 2 treatment arms by random number assignment and stratified by sex.
TREATMENT REGIMEN
Before initiating the study, participants stopped using all other herbs and dietary supplements for 3 weeks. Participants randomized to active treatment received a fixed combination of 10 traditional Chinese medicinal herbs, 10 g/d, that contained the following components: Radix astragali (6%), Radix acanthopanax (8%), Radix bupleuir (8%), Radix et tuber curcumae (10%), Rhizoma polygonum (10%), Radix glycyrrhiza (4%), Radix isatis (14%), Radix paeoniae rubra (14%), Radix salviae (14%), and Herba taraxaci (12%). Participants in the control arm consumed an equivalent amount of a similar-appearing and similar-tasting placebo. The treatment and placebo remedies were administered orally in the form of 7 tablets 2 times a day for 12 weeks. Kaiser Pharmaceuticals Company Products, Inc, Tainan, Taiwan, performed high-performance liquid chromatography of each component and the final mixture to ensure appropriate levels of constituent ingredients. Formulation Technology, Oakdale, Calif, a Food and Drug Administration-approved facility, made the herbal compound and the placebo into a tablet. All study personnel were blinded with regard to treatment assignment. The study nurse (S.M.C.) distributed bottles of medication prelabeled with participant identification numbers by the study coordinator (T.A.B.); the study coordinator was also responsible for randomization and had no patient contact.
FOLLOW-UP AND SURVEILLANCE
After the intake visit, participants were seen by a nurse (S.M.C.) or physician (M.J.) on the day of treatment initiation (week 0), at weeks 2, 4, 8, and 12 during treatment, and at weeks 16 and 20 posttreatment. At each visit, participants were asked about tolerance and potential adverse effects, and a blood test was performed to obtain liver chemistry results, electrolyte levels, and renal function results. Blood cell counts were obtained at weeks 4 and 12 and at 8 weeks posttreatment. The prothrombin time was determined at intake and at week 8. Each participant underwent electrocardiography at intake, week 8, and 8 weeks posttreatment. Compliance was assessed by pill counts at weeks 4, 8, and 12. Participants were considered compliant if they consumed an average of 7 g/d (9.8 pills per day). Clinic physicians (M.J. and J.H.A.) reviewed participant records throughout the study. The modified World Health Organization guidelines were used in assessing abnormal laboratory results (for sodium, potassium, total carbon dioxide, glucose, urea nitrogen, creatinine, calcium, total protein, albumin, aspartate, ALT, bilirubin, and alkaline phosphatase levels), 17 and participants experiencing events of grade 3 or 4 discontinued the treatment. In addition, participants discontinued the treatment if their ALT levels exceeded 350 U/L.
OUTCOME MEASURE
The principal quantitative measures in this study were Hepatitis Quality of Life Questionnaire (HQLQ) scores and ALT levels. Additional measures included HCV polymerase chain reaction and genotyping results. The HCV load was measured with a polymerase chain reaction ultraquantitative method using a commercially available kit (COBAS AMPLICOR HCV MONITOR Test, v2.0; Roche Diagnostics Corporation, Indianapolis, Ind). Viral genotypes were determined by molecular sequencing using the same kit.
Participant symptoms were measured using the standardized HQLQ. The HQLQ, based on the 36-Item Short-Form Health Survey, is a 69-item, validated, self-administered questionnaire consisting of 10 multi-item scales that measure generic functioning, well-being, and disease-specific health outcomes in participants with chronic HCV (Quality-Metric, Inc, Lincoln, RI). 18 A higher score correlates with improved function or quality of life. This instrument has been used by several groups 12, 13, 18 to evaluate quality of life in patients with HCV. The HQLQ was administered at weeks 0, 4, 8, and 12 and at 8 weeks posttreatment.
ANALYSIS
The primary end points in this study were as follows: (1) the HQLQ role physical and vitality scale scores at 8 weeks compared with baseline (week 0) and (2) the ALT levels at 12 weeks compared with baseline. To estimate sample size, we assumed a treatment effect ␦ of 25 in role physical scores and 18 in vitality scores between the placebo and herbal medicine groups, based on the response seen in previous studies 10 of successful HCV treatment with interferon. Powered at 0.8 (␤=.2) with a .05 ␣ level, the calculation indicated a total sample size of 40. The secondary end points of the study were physical and mental component summary scale scores from the HQLQ at 8 weeks compared with baseline, role physical and vitality scale scores at 4 and 12 weeks compared with baseline, ALT level at 4 and 8 weeks compared with baseline, and polymerase chain reaction RNA viral load at 12 weeks compared with baseline (intake). The categorical HQLQ variables and the continuous variables of ALT level and polymerase chain reaction RNA viral load were analyzed using t tests and a repeated-measures analysis of vari-ance. Data analysis was conducted after all the participants completed the study. All analyses were conducted using the principle of intention to treat; all participants randomized were included in the final analysis. Analysis was conducted using a commercially available software program (SPSS for Windows, version 6.0.1; SPSS Inc, Chicago, Ill). To normalize the data for statistical analysis and to simplify reporting of the viral load, the results were run as a log transformation and then geometric means were calculated.
RESULTS
PARTICIPANT CHARACTERISTICS
Of the 427 participants screened for this study, 82 met the initial eligibility criteria, and 45 of these consented and underwent randomization. Reasons for exclusion from the study included lack of HCV symptoms, such as an elevated ALT level and fatigue, and participation in other hepatitis-related clinical trials (eg, pegylated interferon). Of the 45 participants randomized, 37 completed week 12 of the study. Thirty-one participants finished both posttreatment follow-up visits. Of the 31 participants who completed the exit interview, 21 (68%) incorrectly guessed their treatment arm. Baseline participant characteristics are shown in Table 1 .
TREATMENT EFFECTS ON LIVER TEST RESULTS
Initial mean±SE ALT values were 139.4±73.5 U/L and 122.0±57.7 U/L in the herbal medicine and placebo groups, respectively (P = .39). The ALT values did not significantly change during the 12-week course of the treatment, and were not different at any time between the 2 groups (Figure 1) . The HCV load was also unchanged after 12 weeks of therapy. No significant changes were noted in other liver enzyme test results, prothrombin time, cell counts, or renal function during the study (data not shown).
TREATMENT EFFECTS ON HQLQ SCORES
No significant differences in HQLQ scores were observed from baseline in either group (Figure 2) . At no point did HQLQ scores improve for any single scale compared with baseline, and no differences between the placebo and treatment groups were observed. A further analysis was performed using sex as a covariate, and again no significant differences were noted.
ADVERSE EVENTS
The study nurse monitored adverse effects at each visit under the supervision of the clinic physician. The modified World Health Organization guidelines were used to evaluate adverse events. 17 A self-report symptom questionnaire was administered at every visit. Although most participants did have some adverse events (19 [86%] of the 22 participants in the placebo group vs 19 [83%] of the 23 participants in the active treatment group; PϾ.99), the overall incidence of adverse events was not significantly different (29 in the placebo group vs 27 in the active treatment group; P=.42) between the 2 groups ( Table 2) , and events were typically mild. This was in part because of stringent criteria used to define adverse events. Gastrointestinal complaints, such as gas, bloating, and loose stools, occurred slightly more often in the treatment group, and sleep-related events, such as increased fatigue and insomnia, occurred more frequently in the placebo group. With the exception of the mild gastrointestinal complaints, the evidence does not suggest that the adverse events reported were related to the treatment regimen. Clinical reports 19 suggest that mild gastrointestinal events are often attributed to the consumption of botanicals.
During the study, 3 participants discontinued because their ALT levels were elevated above 350 U/L. However, spontaneous flares of transaminase elevations are frequently observed in patients with HCV, and a review of the patients did not suggest a hepatotoxic reaction to the herbal agents ( Table 3 ). The participant with the highest ALT elevation during treatment was receiving placebo. In the other 2 participants, a substantial increase in ALT level was noted between the intake visit and treatment initiation, suggesting that these participants may have experienced spontaneous flares of inflammatory activity. Of the 5 participants who voluntarily withdrew during the study, 2 stated that adverse events had influenced the decision; both participants were in the placebo group. Of the other 3 participants, one cited personal problems unrelated to the study, another decided to begin treatment with interferon, and the third did not provide an explanation. In summary, aside from mild gastrointestinal symptoms, no significant adverse effects of the herbal treatment were observed.
COMPLIANCE
At weeks 4, 8, and 12, the number of patients who were compliant with therapy were 39 (86.7%), 37 (82.2%), and 31 (68.9%), respectively. There were no significant differences in either overall or degree of compliance between the active treatment group and placebo.
COMMENT
The HCV epidemic has resulted in a significant disease burden in the United States, and has had a substantial impact on mortality, morbidity, quality of life, and health care costs. 1, 6 Although the success of interferon-based therapy has improved markedly since its introduction in Abbreviations: AE, adverse event; ENT, ears, nose, throat; GI, gastrointestinal. *Data are given as number (percentage) of each group. Some subjects had more than 1 AE. †Complaints such as abdominal bloating, loose stools, and nausea. ‡Hepatic-related events; all 3 events were related to elevated alanine aminotransferase levels. §Complaints such as joint, back, neck, and knee pain.
Complaints including respiratory tract infections. ¶Sleep-related events, such as increased fatigue or insomnia. #The only events in this category with occurrences greater than 1 were headaches (placebo group, 4; and active treatment group, 1) and depression (placebo group, 2; and active treatment group, 0). Events of moderate severity included a low complete blood cell count (placebo group) and abnormal sinus bradycardia (active treatment group), both in subjects with histories. the early 1990s, viral eradication cannot be achieved in many patients. 4 Furthermore, these medications are costly, labor intensive, and prone to causing adverse effects. 5 The development of additional safe, inexpensive, and effective therapies for HCV is, therefore, an important goal. The absence of fully acceptable therapy has led an unknown, but presumably large, number of patients to partake in CAM modalities, although data regarding safety and efficacy are largely lacking. To our knowledge, no studies have tested CAM therapies for HCV in a US population. Furthermore, to our knowledge, no prior reports have examined the effect of herbal medications on quality of life in the setting of HCV. In this study, we examined a combination of Chinese herbal medicines that have been used in Asia for the treatment of HCV. The results indicated no measurable benefit, and suggest that further investigation of herbal regimens is required before practitioners can recommend their use in HCV patients.
Studies 20 indicate that 40% or more of adults engage in some form of CAM therapy, generally without the supervision of a health care provider. Several CAM compounds have been shown to be effective in well-designed, randomized, controlled trials. 21, 22 However, for the most part, claims of efficacy or safety of botanical regimens have not been substantiated in rigorous clinical studies. This is because of several factors, including practice and education styles based on established traditions and experience, rather than a strictly evidence-based approach. 21, 23 In addition, CAM practitioners often use combinations of compounds that are frequently adjusted based on symptoms and findings, which is difficult to accommodate in the setting of a blinded and randomized trial. The lack of data supporting the use of CAM agents for chronic liver diseases has raised some concerns in the hepatologic literature.
14 Given the widespread use of these agents, systematic trials in this patient population are warranted. 16 In the present study, we used a combination of Chinese herbal medicines that have been used extensively for the treatment of chronic hepatitis in Asia. 16, 24 The precise formulation was based on a review of the CAM literature and the Chinese training of one of us (U.B.). The regimen in this study was similar to that used in an Australian trial, 24 which reported improved ALT levels in treated patients. In addition, several ingredients in the current regimen are used in popular Japanese regimens, including Sho-saiko-to (TJ-9). 16 In Japan, herbal medications are prescribed frequently by physicians for HCV, particularly in patients who cannot be adequately treated with interferons. 25 31, 32 have shown a significant decrease in ALT levels, but this benefit diminished after treatment was discontinued and no effect on HCV viral replication was observed. Glycyrrhizin may have antifibrotic effects, although, to our knowledge, these have not been documented in a prospective clinical trial. 31 A study 33 from Japan suggested that long-term intravenous glycyrrhizin therapy may diminish the risk of hepatocellular carcinoma in the setting of HCV. Each of these studies used intravenous administration, which presents logistical difficulties for some patients. In addition, at these higher doses, glycyrrhizin may have aldosteronelike effects, including sodium retention and edema. 32 In the present study, we used a lower dose of glycyrrhizin in the oral formulation, and did not see a significant effect on ALT levels. However, glycyrrhizin seems to mediate intracellular pathways that control the inflammatory response and, therefore, further study of this agent may be warranted. 30 Numerous herbal agents have been reported to cause hepatotoxicity. 34 The compounds used in these studies were chosen in part because of the presumed lack of hepatic adverse effects. 19, 35 The protocol used World Health Organization criteria for hepatic adverse effects and, in addition, patients with an ALT level higher than 350 U/L were withdrawn from the study. However, marked ALT fluctuations are commonly seen in HCV patients. In both patients who were withdrawn from the herbal arm of this study, ALT elevations occurred between the screening visit and the first dosing, indicating that these were spontaneous flares of inflammatory activity. The patient with the highest ALT level during treatment received placebo. Therefore, this study does not suggest any significant hepatotoxicity of the herbal formulation. However, because hepatotoxicity from pharmaceutical or herbal agents often occurs in a sporadic and idiosyncratic manner, 14, 34 providers should remain vigilant for potential adverse effects of these and other CAM therapies for HCV.
The limitations of this study included the use of a fixed dosing regimen that is inconsistent with some traditional CAM practices. 21, 23 Furthermore, the components and doses used in this formulation differ from pre- vious reports of HCV treatment, and the current results cannot be generalized to other herbal regimens. In addition, the individuals enrolled in this study were predominantly middle-aged white men and, thus, may not fully represent all groups of HCV patients. Finally, the small sample size in this pilot study could have only detected a large treatment effect and the stringent inclusion and exclusion criteria could have excluded patients who might have benefited from the therapy. In summary, the present study found no significant effect of the herbal regimen in regard to quality of life, liver enzyme levels, or viral load in patients with chronic HCV. Given the widespread use of medicinal herbs among patients with HCV, and reports of benefits and adverse effects of these agents in those with liver diseases, further study is warranted. It is possible that future trials will show that herbal agents are reasonable therapeutic options for patients with HCV who are refractory to interferon-based regimens. However, given the available data, 16 patients and practitioners should remain cautious about the use of herbal medications in HCV patients.
